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Currents from Topex altimetry and surface drifters

Mean Surface Veloci

i S
RO
v eveneg gy
ey
ereeesdlg
beceeg gy
vssesy g
Y,
sty g

T e
e gy g
44..L_tho.x_n__.m_.n_.

e
T Ay

EEEEEE ¥

RV ...q.nn_.m....__.
.q.T..I.f._l.-\Hm_.
4«....4...._._...\-_...___

LT
-\-\.w..
7?.4:.-3-,\1_.

-..v:.!..;t.-..__..___.

ARy,
ALY
R
R s,
Rl LLry.
_..._._...p._.n-_.__.__.
Libesiawg gy
\..;._..qn.r.:“n.__"
AL Y
LA
Mt fahp...“_“.___
“Avebvaggy

Prisieerggy

ATsqLga

L :..f..:.?_a

ppprv.ﬁ......._,..r.l:\\“\

.w% .‘....‘.:prv.p..v._.qapv:p\\

4.?-.“.““.&.__. e
ET oy

e

T

vvenna g
I s ottt Ty psn oo o]

e e

B e 1

N T TP LU

feaet wa
.\b._n_ﬂ W
H?..,.,ﬂf
AL

ST o
E.\,,,H,,”,,f\_\

h_,____..__..1}__,”

1l

i
A\

Hbﬁ&f

£
£

mmmﬁgfuw 4

X
Y/

e TEA LA T TR TR
PP LA LRI TR RANTRLLEEEL
N TYTTRELEIAETTTELEALY
.:.w.rprr:r...r..rrrrf...::...
«r.r_r.r.r._.:r...._.rrr.....;x..f.:;_.
rrr;r___...r.r._..rrr..._rr._.r...xxn.:f...

b‘r:.,%,..?ﬁ,.ﬁ:.,,.:::

r...._r.)r__r._.e.__..__ﬂrrffrr..?:sf:i ;
r.....,,_r .__,.__,.rf,_?z,.}xxu{... s ad
(I

A
& K H/f/x.f..xﬁf.ifi
d f,._.,_./?rf{uf:u. Lo
__._—. MR R AT T T

K 4 _.P .,..f;.?fr,}x:.r:q:..
/

,r__a._v. /x/x//zv/?ir,u#rreff.:
_— ..y..f .fr/.//z:z:,uit.s!p:.__.. ool
._r ...x/..r/zrfiii.s:rr:. P

T Y LT

¢S T EEE LR e

sy A LrAA A

=F

maa s mad s

e mahd Lz d A

IRAAAAS
5

i

....._.r.;.p..ar.r-.:v...;.._.q

.f.pru-iiirui.rppu.._
W«/HN ,r.sot.:.pr.r...rpp:..:._.
R\

FELYS

LomAER L AM AL LTS e

it
e r
TR N ——

.___n__m__._._u.nrfxffrk\

H

L

WO nse

W ALY

-

o,

LIV s

._s_‘.__cq.:,,ﬂ Tt
m.\m___‘n__._&b.. ’ a,__.J..___ Y

i
e
n...__‘b.‘.h..._iaﬂ.ﬂf
A
WIN 441
L
___.h_h.h.hmp_-...__..___ﬂ,
MG
Nl /
IR

N
Al

25, ‘

4

m qu._f_,rf.rr:rp.ppp:-r..._..a.._

fies g
avrraaigumsersd i

YIRSt

._.Ff._.._._rrr__..,.‘...q-lrxis Frnadd

__.rqpxwr__._..r4;..-pppjﬂ PR

FE[FTA rr...rf.....trsxyx ﬁ_rwq.:..._._

AR LREN SRR L AR

,:__.f,:}._.:::}wn.. nn

RTTTT—

] T TE A TR
~

—

Boale b 3 _n_,.ED._{D........r.F
x
B RR e .x.._r.rrz.f.ra....f,utv; FTa

. PR

/fffx?,urrw: anade o]

ps
o
e

160°W

20°N

(e
uw.;,_, mu\%%

[0°N

0°
K-

10°S
20°S

80°W

140°E 160°E 180°

°E

120

Lagerloef and Bonjean



Depth (m)

Zonal currents along the equator
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Currents on the Equator

Frictional currents
decay with depth

Sea level Tl’ade Winds

~ Fﬂ[_] cm higher "-__'_—-—-——_._____
?WW

Pool =

o —

200m

Thermodi®

The trade winds 1) Pile up water in the west.
2) Drive the SEC by direct friction.

Below the frictional layer (25m?) pressure due to the

high sea level in the west pushes the EUC eastward
below the surface.



Currents from Topex altimetry and surface drifters

Mean Surface Veloci
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Mean zonal current u at 140°W

Shipboard ADCP data (Johnson et al 2002)
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Coriolis “Force”

Looking down on the North Pole from space:

e

Moving with the rotating earth:

SIS

=»Turning due to the Coriolis “force” is just straight
motion seen within a rotating reference frame.



Consequences of the Coriolis Effect

(Northern Hemisphere examples)

“Geostrophic” (earth-turning)
currents are parallel to hills
and valleys in the thermocline

Directly-forced currents
("Ekman transport”) in

the near-surface layer are
at right angles to the wind

— — Sea surface

Warm upper
layer

thghhﬁ_—ﬂﬂﬂjgl,fThEHﬂDCHHE

Cool lower
layer

_______________ Level of no motion



Mean depth of the 20°C isotherm

160°E 1809 150 1407 120w

1 OG0

S0



Mean depth of the 20°C isotherm

Overlay geostrophic velocity
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Mean zonal current u at 140°W

Shipboard ADCP data (Jahnson et ol 2002)
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The indirect path from winds to currents:
(Why the NECC flows against the wind)

UL

Ekman
" l l 1 l [ Transport
| [ Ekman
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The current El Nino (?)

What’s happening?

(Beats me!?!)



(And it beats a lot of other people, too ....)

Model Forecasts of ENSO from Mar 2005
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Surface conditions look pretty normal at the moment ....

TAO/TRITON SST (°C) and Winds (m s~ 1)
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Anomalies
Five—Day Mean Ending on April 8 2005



TAQ/TRITON 5—Day Temperature (°C)
End Date: April 8 2005 2°3 to 2°N Average
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TAD Project Office /PMEL/NOAA Apr 49 2005

But subsurface,

the traces of last
month’s westerly wind
burst remain strong.

The warm (deep) anomalies
in the thermocline continue
moving east as a Kelvin wave.



Five Day Zonal Wind, 35T, and 20°C Isotherm Depth Anomalies £°5 to Z°N Average

Zonal Wind (m s~ 1) 20°C Isotherm Depth [m)
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The bottom line
See———that . e

- We
-~ don’t
~— know

B P —

e = —

R T V——

» ._,.r..__k_—IE: - —

~ what’s
going
. < to
happen
next.
| certainly don’t.




